FEB-12-2007 MON 04:24 PM EXXONMOBIL 



FAX NO. 281 834 1231 



P. 



us. Application No. 10/538.860 f^3^^&VBn 

Attorney Docket No. 2003B133C ^^cNTRA(^ p/^ C0tfTt» 

Supplemental Response to OA of December 14, 2006 nn^. ^^'^W 

Revsponse Dated February 1 2, 2007 • to / 2 2007 

List of Claims : 

1. (Currently Amended) A copolymer comprising an isoolefiii and a multiolefiii, tlie 
copolymer having a copolymer sequence distribution delined by the following equation : 

F = mA/(l+mA)^ 

wherein m is the copolymer sequence disti-ibution parameter; A is the molar ratio of 
multiolefin to isoolefm in the copolymer; [[and]] F is the isoolefin-multiolefin-multiolefin 
triad fraction in the copolymer; wherein ra is from greater tlian 1.5 : and wherein m is 
determined bv solvijig stdd equation . 

2. (Original) The copolymer of claim 1, wherein m u; from greater tlian 2.0. 

3. (Original) The copolymer of claim 1, wherein m is from greater tlian 2.5. 

4. (Original) The copolymer of claim 1 , wherein m is from greater than 3.5, 

5. (Previously presented) The copolymer of claim 1. wherein the multiolefin is a conjugated 
diene. 

6. (Previously presented) The copolymer of claim 1, wherein the multiolefin content is from 
gi'eater than 0.5 mol%. 

7. (Previously presented) The copolymer of claim 1» wherein die multiolefin content is from 
greater than 1.0 mol%. 

8. (Previously presented) The copolymer of clai m 1, wherein the multiolefin content is from 
greater than 2.5 mol%, 

9. (Previously presented) The copolymer of claim 1, wherein the multiolefin content is from 
greater than 5,0 mol%. 

10. (Currently Amended) A copolymer comprising isobutylene and isoprene, the copolymer 
having a copolymer sequence distribution defined by the following equation : 

F-mA/(l +mA)^ 

wherein m is the copolymer sequence distribution parameter; A is tlie molar ratio of 
isoprene to isobutylene in the copolymer; [[and]] F is the isobutylene-isoprene-isoprene 
triad fraction in the copolymer; whereui m is from greater than 1.5 : and wherein m is 
determined bv solving said equiition . 
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1 1 . (Original) The copolymer of claim 1 0, wherein m is from greater than 2.0. 

12. (Original) The copolymer of claim 1 0, wherein m is from greater tlian 2.5. 

13. (Original) The copolymer of claim 10, wherein m is from greater than 3.5. 

14. (Previously presented) The copolymer of claim 10, wherein the isoprene content is from 
greater than 0.5 moI%. 

15. (Previously presented) The copolymer of claim 10, wherein the isoprene content is from, 
greater than 1 .0 mol%. 

16. (Previously presented) The copolymer of claim 10, wherein the isoprene content is fxom 
greater than 2.5 mol%. 

17. (Previously presented) The copolymer of claim 10, wherein the isoprene content is from 
greater than 5.0 mol%. 

18. (Currently Amended) A copolymer comprising an isoolefin and a multiolefin, ihe 
copolymer having a copolymer sequence distribution defined by the followinu equation : 

F = m A / (in- mA)^ 

wherem m is the copolymer sequence distribution parameter; A is the molar ratio of 
multiolefm to isoolefin in the copolymer; [[and]] F is the isoolefin-multiolefm-multiolefin 
triad fraction in the copolymer; wherein m is from 1.10 to 1.2S : and wherein m is 
determined bv solving said equation . 

19. (Original) The copolymer of claim 18> wherein m is from 1,15 to 1.20. 

20. (Original) The copolymer of claim 1 8, wherein m is from 1 . 1 5 to 1 .25. 

21. (Original) The copoly mer of claim 18, wherein m is about 1.20. 

22. (Previously presented) The copolymer of claim IS, wherein tlie multiolefm is a 
conjugated diene. 

23. (Previously presented) The copolymer of claim 18, wherein the multiolefin content is 
from greater than 0.5 mol%. 

24. (Previously presented) The copolymer of claim IS, wherein the multiolefin content is 
from greater than LO mol%. 

25. (Previously presented) The copolymer of claim IS, wherein the multiolefin content is 
from greater than 2.5 moI%. 
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26. (Previously presented) The copolymer of claim 18, wherein the multiolefin content is 
from greater than 5.0 mo!%. 

27. (Currently Amended) A copolymer comprising isobutylene and isoprene, the copolymer 
having a copolymer sequence distribution defined by die following equation : 

F = m A y (1 + mA)^ 

wherein m is the copolymer sequence distribution parameter; A is the molar ratio of 
isoprene to isobutylene in the copolymer; [[audJJ F is the isobutylene-isoprene-isoprene 
triad fraction in the copolymer; wherein ra is from 1.10 to 1.25 : and wherein m is 
determined bv solving said equation . 

2S. (Original) The copolymer of claim IS, wherein m is liom 1,15 to 1 .20. 

29. (Original) The copolymer of claim IS, wherein m is from 1 .15 to 1.25. 

30, (Original) The copolymer of claim 1 8, wherein m is about 1.20. 

3L (Previously presented) The copolymer of claim 27, wherein flie isoprene content is from 
greater than 0,5 mol%. 

32, (Previously presented) The copolymer of claim 27, wherein tlie isoprene content is from 
greater than 1,0 moI%. 

33. (Previously presented) The copolymer of claim 27, wherein the iijoprene content is from 
greater than 2.5 mol%. 

34. {Previously presented) The copolymer of claim 27, wherein the isoprene content is from 
greater than 5.0 mol%. 

35, (Currently Amended) A copolymer produced by tlae process comprising contacting arj 
isoolefin, preferably isobutylene, a multiolefin, one or more Lewis acid(s), one or more 
iiiitiator(s), and a diluent comjarisiiig one or more hydrolluorocarbon(s) (HFC's); the 
copolymer Jiaving a copolymer sequence distribution defined by the followint^ equation : 

F^axA/d-l-mA)^ 

wherein m is the copolymer sequence disti-Lbutlon parameter; A is the niolai' ratio of 
multiolefui to isoolefm in die copolymer; [[and]] F is the isoolefin-multiolefin-multioietin 
ti'iad fraction in the copolymer; wherein m is from greater than L5 or m is from 1.10 to 
1 .25: and wherein m i s determined bv solving said equation . 
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36. (Previously presented) The copolymer of claim 35, wherein m is from greater than 2.0, 

37. (Previously presented) The cqDoiyiner of claim 35, wherein m is from greater than 2.5. 

38. (Previously presented) The copolynier of claim 35, wherein m is from greater than 3.5. 

39. (Previously presented) The copolymer of claim 35, wherein m is from 1.15 to J .20. 

40. (Previously presented) Tlie copolymer of claim 35. wherein m is from 1.15 to 1.25. 

41. (Previously presented) The copolymer of claim 35, wherein m is about 1.20. 

42. (Original) The copolymer of claim 35, wherein tlie multiolefin is a conjugated diene, 
preferably isoprene. 

43. (Previously presented) The copolimer of claim 35, wherein the multiolefin content is 
from greater than 0.5 moI%. 

44. (Previously presented) The copolymer of clami 35, wherein the multiolefin content is 
from greater than 1.0 mol%. 

45. (Previously presented) The copolymer of claim 35, wherein the multiolefin content is 
from greater ihaji 2,5 mol%, 

46. (Previously presented) The copolymer of claim 35, wherein the multiolefin content is 
from greater than 5.0 mol%. 

47. (Previously presented) The copolymer of claim 35, wherein one or more 
hydrofluorocarbon(s) is represented by the formula: CJTyF-^ wherein x is an integer from 
I to 40 and y and z are integers of one or more. 

48. (Original) The copolymer of claim 47, wherein x is &om 1 to 10. 

49. (Original) The copolymer of claim 47, wherein x is from 1 to 6. 

50. (Original) The copolymer of claim 47, wherein x is from 1 to 3. 

51. (Original) The copolymer of claim 35, wherein tlie one or more hydrofluorocarbon(s) is 
independently selected from the group consisting of fluoromethane; difluoromethane; 
trifluoromctbane; fluoroethaDe, l,Udifluorocthane; 1,2-difluoroethanc, 1,1,1- 
trifluoroethane; 1,1,2-iTifluoroethane; 1 ,l,l,2-teira:nuoroethane; l,j,2,2.tetrafluoroethane; 
1,1,1,2,2-pentafluoroethane; l-fluoropropane; 2-fluoropropajie; 1,1-difluoropropaue; 1,2- 
difluoropropane; U3-difluoropropane; 2,2-difluoropropane; 1,1,1-trifluoropropane; I,l»2- 
tri Jluoropropane; 1 , 1 ,3-trifluoropropane; 1 ,2,2-ti ifluoropropane; 1 ,2,3-trifluoropropane; 

Page 6 of 18 

PAGE 9168* RCVD AT 211212007 5:23:31 PM [Eastern Standard Time) * SVR:USPTO-EFXRF-2/18 * ONIS:2738300 ' CSID:281 834 1231 * DUiWTION (mm^s):2040 



FEB-12-2007 HON 04:25 PM EXXONMOBIL 



FAX NO. 281 834 1231 



P. 10/68 



us. Application No. 10/538,860 

Attorney Docker No. 2003B133C 

Supplemental Response to OA of December 14, 2006 

Response Dated February 12, 2007 

1,1,1 ,2'tetrafluoropropaiie; 1,1,1 ,3-tetrafluoropropaae; 1 , 1 ,2,2'tetrafluoropropane; 
1 , 1 ,2,3-tetrafluoropropane; 1 , 1 ,3,3-tetrafluoropropane; 1 .2,2,3-tetrafluOropropanei 
1,1,1 ,2,2-pentafluoropropaiie; 1,1,1 ,2 ,3 -pcntafluoropropane; 1,1,1,3,3- 

pcntafluoropropane; 1 , 1 ,2 ,2,3-pemaauQropropane; 1 , 1 ,2,3 ,3-pentafluoropropane; 
1,1,1 »2,2 ,3-hexafluoropropane, 1,1,1 ,2,3,3-hexafluoroprQpane; 1,1,1 ,3,3,3- 

hexaf)uoropropa4ie; 1,1,1 ,2,2,3,3-heptafluoropropane; 1,1,1 ,2,3,3,3 -heptafluoropropane; 
1-fluorobutane; 2-fluorobiitaj;e; 1, 1-difluorobutane; 1,2-difluorobutarie; 1 ,3- 
di fluorobutane; 1 ,4-difluQrobutane; 2,2-difluorobutatie; 2,3-difluorofautane; 1,1,1- 
ti'ifluorobutane; 1,1,2-trifluorobutane; 1 ,1 ,3-tnfluorobutane; 1 , 1 ,4-ti'ifluorobiJtane; 1.2,2- 
tr if! uorobutane; 1 ,2,3 -trifluorobu tane; 1 ,3 ,3 -trifl uorobutatie; 2,2,3 -trifluorobutane; 
1,1,1 ,2-ietralluorobutane; 1,1,1 ,3^tetrafluorobiitane; 1,1,1 ,4-tetra:fluorobiitane; 1 , 1 ,2,2- 
tetrafluorobutane; 1 , 1 ,2,3-tetxafluorobutane; 1 , 1 ,2,4-tetrafluorobutaiie; 1 > 1 ,3 ,3- 
tetrafluorobiUane; 1 , 1 ,3,4-l:etTafluorobutane; 1 , 1 ,4,4-tetrafluorobutaiie; 1 .2,2,3- 
tetrafluorobutanc; 1 ,2,2,4-tetrafluorobutane; 1 ,2,3 ,3-tetrafluorobutajiei 1 ,2,3,4- 
tetrafluorobutane; 2,2,3 »3-tetrafluorobutane; 1 , U 1 ,2,2-pentafluorobutane; 1 , 1 , 1 ,2,3 - 
peotafl uorobutane; 1,1,1,2,4-peatafluorobutane; 1,1,1,3,3-pentafluorobulaiiej 1,1,1,3,4- 
pentafluorobutane; 1,1*1 A4-pentafluon)butanc; ],l,2,2,3-pe«tafluorobutane; 1,1,2,2,4- 
pentafluorobutaDe; 1,1,2,3,3-peiitafluorobutajae; 1,1.2,4,4-pentafluorobutane; 1,1,3,3,4- 
pentafluorobutane; 1, 2,2,3, 3-peni:afluorobuiaTie; 1,2^,3,4-pentafliiorobutaiie; 1,1,1,2,2,3- 
hexafl uorobutane; 1,1,1 ,2,2,4-liexafluorobutaiifi; 1,1,1 ,2,3,3 -liexafluorobutaiie, 
1,1,1 ,2,3 ,4-hexafluorobutane; 1,1,1 ,2,4,4-hexafluorobutane; 1,1,1 ,3 ,3 ,4-hexafluorobutane; 
1 , 1 , 1,3,4,4-hexafliJorobutane; 1,1,1 ,4,4,4-hexajluorobutafle; 1,1,2,2,3,3'hexafluorobutane; 
1,1, 2,2,3 ,4-hexafluorobutanei 1,1 ,2,2,4,4-hexafluorobutane; 1,1,2,3,3,4-hexafluorobutane; 
1. 1.2,3. 4,4-hexafliJorobutane; 1,2,2,3,3,4-hexafluorobutane; 1,1,1,2,2,3,3- 

heptaflttorobutane; 1,1,1 ,2,2,4,4-heptafluQrobiitane; 1,1,1 ,2,2,3 ,4-heptafluorobutane; 
1,1,1 ,2,3,3,4-heptafluorobutane; 1,1,1 ,2,3 ,4,4-heptafluorobutane; 1,1,1 ,2,4,4,4- 
heptafluof obutane; 1 , 1 , 1 ,3 ,3 ,4,4-heptafluorobiJtaue; 1,1,1 ,2,2,3 ,3 ,4-octafluorobutane; 
1,1,1 ,2,2,3,4,4-octafluorobutane; 1,1,1 ,2,3,3 ,4,4-octafluorobutane; 1,1,1 ,2,2,4,4,4- 
octafluorobutane; 1,1,1 ,2,3,4,4,4-octafluorobutane; I , i , 1 ,2,2,3 ,3,4,4-nonafluorobutaJie; 
1,1,1 ,2,2,3 ,4,4,4-nonafluorobutaiie; 1 -fluoro-2-mctbylpropanfc; 1 , 1 -difluoro-2- 

methylpropan e; 1 ,3-di nuoi:o-2-methylpropane; 1,1,1 -trilluoro-2-metliyIpropane; 1 , 1 ,3- 
tri nuoro-2-methylpropane; 1 ,3 -difluoro-2.(fluorometliyl)propane; 1 , 1 . 1 ,3 -tetrafluoro-2- 
methy Ipropane; 1, l,3,3-tetrafluoro-2-methylpropane; 1,1 ,3-trifluoro-2- 
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(fluoromethyl)propane; 1 , 1 » 1 3.3-pentafluoro-2-methylprOpane; 1 , 1 »3,3 -tetrafluoro-2- 
(fluoromcthyOpropane; ],l,1.3-tetrafluoro-2-(:nuoronietliyl)propane; fluorocyclobutane; 
1 , 1 -difluorocyclobutanc; 1 ,2-difluorocyclobutajae; 1 ,3-difluorocyclobutane; 1 , 1 ,2- 
trifluorocyclobulane; lj,3-trifluorocyclobutane; ls2,3-trifluorocyclobutane; 1,1,2,2- 
tetrafliiorocyclobiitane; 1,1,3 ,3-tetrafluorocyclobuiane; 1 , 1 ,2,2,3-pentafluorocyclobxitane; 

1 . 1 .2.3.3- pentanuorocyclobutane; I ,l,2,2,3,3'-hexafluorocyclobutane; 1,1,2,2,3,4- 
hexafluorocyclobutane; 1,1 ,2,3,3,4-hexafliiorocyclobutajie; 1 , 1 ,2,2,3 ,3,4- 
heptafluorocyclobuiane; viiiyl fluoride; 1,1-ditluoroethene; 1,2-difluoroethene; 1,1,2- 
trifluoroetliene; 1-fluoropropene, 1,1-difluoropropene; 1 ,2-difluoropropeiie; 1,3- 
difluoropropene; 2,3-difluoropropt;nc; 3,3-dinuoropropene; l,l,2-ti-ifluoropropene; 1>U3- 
tTifluoropropene; 1 ,2,3-trifliioropropene; 1 ,3,3-trifluoroprapene; 2,3,3-trifluoropropene; 

' 3,3,3-trifluoropropene; 1-jQuoro-l-butene; 2-fluoro-l-buteiie; 3-fluoro-l-butene; 4-fluoro- 
l-butene; l,l-difluoro-l-butene; 1,2-difluoro-l-butene; 1,3-difluoropropeTie; 1,4-difluoro- 
1 -bu tene; 2 .3 -difluoro- 1 -butene; 2,4-difluoro- 1 -biitene; 3 ,3 -difluoro- 1 -bu tene; 3 ,4- 
difluoro-1 -butene; 4,4-difIuoro-l -butene; 1,1,2-trifluoro-Nbutenc; 1,1 ,3-tTi fluoro-1- 
butene; 1,1,4-trifliioro-l-butene; lAS-trifluoro-l -butene; 1,2,4-trifluoro-l -butene; 1,33- 
trifluoro-1 -butene; 1,3,4-trifluoro-l -butene; 1 ,4,4-trifluoro-l -butene; 2j33-1rifluoro-l- 
butene; 2,3,4-trjnuQro-l-butene; 2,4,4-trifluoro-l-buteni3; 3,3,4-trifluoro-l-butene; 3,4,4- 
trifluoro- 1 -butene; 4,4,4-trifluoro- 1 -butene; 1 , 1 ,2 ^-tetrafluoro- 1 -butene; 1 , 1 ,2,4- 
tetf afl uoro- 1 -butene; 1 , 1 ,3 ,3 -tetrafluoro- 1 -butene; 1 , 1 33 ,4-tctrdfl uoro- 1 -butene; 1 , 1 A4- 
tetrafluoro-1 -butene; 1,2,3,3-tetrafluoro-l -butene; 1,2,3,4-tetrafluoro-l-butene; 1,2,4,4- 
tetrafluovo-1 -butene; 1, 3,3,4-tetra£luoro-l -butene; 1,3,4,4-tetrafluoro-l-butene; 1,4,4,4- 
tetrafluoro-1 -butene; 2,3,3 54-tetrafluoro-l -butene; 2,3,4,4-tet'rafluoro-l -butene; 2,4,4,4- 
tetrafluoro-1 -butene; 3,3,4,4-tetrafluoro-l-butene; 3,4,4,4-tetratluoro-'l -butene; 1,1,2,3,3- 
pentafluoro- 1 -butene; 1 , 1 ,2,3,4-pentafluoro- 1 -butene; 1 , 1 ,2,4,4-pentafluoro- 1 -butene; 

1 . 1 .3 .3.4- pentafluoro-l -butene; I , J ,3,4,4-pentafluorO''l -butene; 1 , 1 ,4,4,4-pentafluoro-l - 
butene; 1,2,3 ,3 ,4-pentafluoro-l -butene; 1, 2,3 ,4,4-pentafluoro-l -butene; 1 ,2,4,4,4- 
pentafluoro-1 "butene;" 2,3,3»4,4-pentafluoro-l -butene; 2,3,4,4,4-pentafluoro-l-butene; 
3 ,3 ,4,4,4-pentafluoro- 1 -butene; 1 , 1 ,2 ,3 ,3 ,4-hexafluoro- 1 -butene; 1 , 1 ,2,3,4:.4-bexafluoro- 
l-butene; 1,1, 2,4,4 ,4-hexafluofo-l -butene; 1,2,3,3,4,4-hexafluoTO-I-butene; 1,2,3,4,4,4- 
hexafluoro- 1 -butene; 2,3,3,4A4-hexafluDro-l-butene; 1,1,2,3,3,4,4-heptafluoro-l-butene; 
1 , 1 ,2,3,4,4,4-heptanuoro- 1 -butene; 1 , 1 ,3 ,3,4,4,4-heptafluoro- 1 -bntene; 1 ,2,3,3 ,4,4,4- 
heptafluoro-1 -butene; l-fluoro-2-butene; 2"fluoro-2 -butene; l,l-difluoro-2-butene; 1,2- 
Page 8 of 18 
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difluoro-2-butene; 1 ,3-difluoro-2-biitene; l,4-difluoro-2-bulene; 2,3-difluro-2-butcne; 
l,l,l-trifluoro-2-butene; l,l,2-trilluoro-2-butene; I,l,3-trifluoro-2-butene; 1,1,4-trifluoro- 
2-buteue; l,2,3-trifluoro-2-butene; 1 ,2,4-trifluoro-2-butenc; l,l,l,2-tetrafluoro-2-buteiie; 

1 , 1 , 1 ,3 -lelrafluoro-2-butene; 1,1,1 ,4-telrafluoro-2-butene; 1 , 1 ,2,3 -letrafluoro-2-butene; 
l,l32,4-tctrafluoro-2-butene; l,2,3,4-tetrafluoro-2-buterie; l,l,l,2,3-pentafluoro-2-butene; 
1,1,1 ,2,4-peiatafluoro-2-butene; 1,1,1 ,3,4-pentafl uoro-2-butene; 1,1,1 ,4>4-pentafluoro-2- 
butene; 1 , 1 ,2 ,3 ,4-pentafluoro-2-butene; 1 , 1 32,4,4-pentafluoro-2-butene; 1 , 1 , 1 ,2 ,3,4- 
hexafluoro-2-butene; 1,1 ,l,2,4s4-hexatluoro-2-butene; 1 ,1 ,1 ,3,4,4-hexafluoro-2-butene; 
1,1,1 ,4,4,4-hcxcifluoro-2-buteiie; 1 , 1 ,2,3 ,4,4'hexafluoro-2-butene; 1,1,1 ,2,3,4,4- 
heptafluoro-2-butene; 1,1,1, 2^4 A4-heptafluoro-2-butene; and mixtures thereof 

52. (Original) The copolymer of claim 35, wherein tlie one or more hydro Jluorocarbon(s) is 
independently selected from the group consistmg of fluoromethane, difluoromethane, 
trifluoromethane, 1,1-difluoroethane, 1,1,1-triiluoroetImne, I,l,l»2'-teti-afluoroethane, aiid 
mixtures thereof. 

53. (Original) The copolymer of claim 35, wherein the diluent comprises from 15 to 100 
volume % HFC based upon the total volume of the diluent. 

54. (Origina]) The copolymer of claim 35, wherein the diluent comprises from 20 to 100 
volume % HFC based upon the total volume of the diluent. 

55. (Original) The copolymer of claim 35, wherein the dilueiit comprises from 25 to 100 
volume % HFC based upon the total volume of the diluent. 

56. (Original) The copolymer of claim 35, wherein the diluent ftirther comprises a 
hydrocarbon, a non-reactive olefin, and/or an inext gas. 

57. (Original) The copolymer of claim 56, wherein the hydrocarbon is a halogeiiated 
hydrocarbon other than an HFC. 

58. (Original) The copolymer of claim 57, wherein the halogenated hydrocarbon is metliyl 
chloride. 

59. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MX4; 

wherem M is a Group 4, 5, or 14 metal; and 

each X is a halogen. 
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60. (Original) The copolymer of claim 35, whereiji the one or more Lewis acid(s) is 
represented by the formula MR„X4,n ; 

wherein M is Group 4, 5, or 14 metal; 

each R is a monovalent C| to Cn hydrocarbon radical independently selected from the 
group consisting of an alkyl, aryl, arylalkyl, alkylaryl and cycloalkyl radicals; 

n is m integer from 0 to 4; and 

each X is a halogen. 

61. (Original) The copolymer of claim 35, wUereiu tlie one or more Lewis aoid(s) is 
represented by the formula M(RO)nR*mX4-(m Hi): 

wherein M is Group 4, 5, or 14 metal; 

each RO is a monovalent Cj to C30 hydrocarboxy radical independently selected fi-om tlie 
group consisting of an alkoxy, aryloxy, arylalkoxy, alkylaryloxy radicals; 

each R' is a monovalent Ci to C12 hydrocarbon radical independently selected from the 
group consisting of an aikyl, ary), arylalkyl, alkylaryl and cycloalkyl radicals; 

n is an integer from 0 to 4; 

/n is an integer from 0 to 4, wherem the simi ofn and m is not more than 4; and 
each X is a halogen. 

62. (Original) Tl\e copolymer of clnhn 35, wherein die one or more Lewis acid(s) is 
represented by the formula M(RC=00)„R'mX|.(,„+,o; 

wherein M is Group 4, 5, or 14 metal; 

each RC=00 is a monovalent Cz to C30 hydrocarbacy] radical independently selected 
from the group consisting . of an alkacyloxy, arylacyloxy, arylalkylacyloxy, 
alkylarylacyloxy radicals; 

each R' is a monovalent Cj to C12 hydrocarbon radical independently selected from the 
group consisting of an alkyl, aryl, arylalkyl, alkylaryl aiid cycloalkyl radicals; 

fi is an integer from 0 to 4; 

m is an integer from 0 to 4, wherein the sum of n and m is not more than 4; and 
each X is a halogen. 
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63. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MOX3; 

wherein M is a Group 5 metal; and 

each X is a halogen, 

64. (Original) The copolymer of claim 35» wherein the one or more Lewis acid(s) is 
represented by the formula MX3; 

wherein M is a Group 13 metal; and 

each X is a lialogen. 

65. (Original) The copolymer of claim 35, wherein tlie one or more Lewis acid(s) is 
represented by the formula MI^Xj,,, . 

wherein M is a Group 1 3 metal; 

each R is a monovalent Ci to C12 hydrocarbon radical independently selected from the 
group consisting of an alkyl , aryl, arylalkyl, allcylaryl and cycloalkyl radicals; 

n is an integer from 1 to 3^ and 

eadi X is a halogen. 

66. (Original) Tlie copolymer of claim 35, wherein tiie one or more Lewis acid(s) is 
represented by the formula M(RO)oR*mX3^,„+n). 

wherein M is a Group 1 3 metal; 

each RO is a monovalent C] to C30 hydrocarboxy radical independently selected from tlae 
gi-oup consisting of an alkoxy, aryloxy, arylaUcoxy, alkylaryloxy radicals; 

each R' is a monovalent Ci to Cu hydrocarbon radical independently selected from the 
group consisting of an alkyl, aryl» arylalkyl, alkylaryl and cycloalkyl radicals; 

/} is an integer from 0 to 3; 

TO is an integer from 0 to 3. wherein the sum of w and m is from 1 to 3; and 
each X is a halogen. 

67. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula M(RC=00)nR'„iX3-(m+ri); 

wherein M is a Group 13 metal; 
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each RC=00 is a monovalent hydrbcarbacyl radical independently selected from tlie 
group independently selected from the C2 to C30 group consisting of an alkacyloxy, 
arylacyloxy, arylalkylacyloxy, alkylarylacyloxy radicals; 

each R' is a monovalent Ci to C12 hydrocarbon radical independently selected from the 
group consisting of an alkyi, aryl. arylalky!, alkylaryl and cycloalkyl radicals; 

n is an integer from 0 to 3; 

m is a integer from 0 to 3, wherein the sum of n and m is from 1 to 3; and 
each X is a halogen. 

68. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula MXy; 

wherein M ia a Group 15 metal; 

each X is a lialogen; and 

is 3, 4 or 5. 

69. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the fomiiila MRnXy^m 

wherein M is a Group 15 metal; 

each R is a monovalent Ci to C12 hychocarbon radical independently selected from the 
group consisting of an aJkyl, aryL, arylalkyl, allcylaryl and cycloalkyl radicals; 

/? is an integer from 0 to 4; 

y is 3. 4 or 5, wherein n is less than y; and 

each X is a halogen. 

70. (Original) Tlie copolymer of claim 35, wherem the one or more Lewis acid(s) is 
represented by the formula M(RO)nR*mXy,(ni-i"n); 

wherein M is a Group 15 metal, 

each RO is a monovalent Ci to C30 hydrocarboxy radical independently selected from the 
group consisting of an aJkoxy, aryloxy, arylalkoxy, alkylaryloxy radicals; 

each R' is a monovalent C\ to Ci^ hydrocarbon radical independently selected from the 
group consisting of an alUyl, aryl, arylalkyl, alkylaryl and cycloalkyl radicals; 
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/? is an integer from 0 to 4; 
m is an integer from 0 to 4; 

is 3, 4 or 5, wherein the sum of n m6. m is less than y; imA 
each X is a halogen. 

71. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
represented by the formula M(RC=0O)„R'mXy^rn hi); 

wherein M is a Group 1 5 metc^l; 

each RC=00 is a monovalent C2 to C30 hydrocarbacyloxy radical independently selected 
from the group consisting of an alkacyloxy. arylacyloxy, arylalkylacyloxy, 
alkylarylacyloxy radicals; 

each R' is a monovalent Ct to hydrocarbon radical independently selected from the 
group consisting of an alkyl, aryl, arylalJcyl, alkylaryl and cycloalkyl radicals; 

n is an integer from 0 to 4; 

m is an integer from 0 to 4; 

;> is 3, 4 or 5, wherein the sum of « and m is less than y; and 
each X is a halogen, 

72. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
independently selected from the group consisting of titanimifi tetrachloride, titanium 
tetrabromide» vanndium tetrachloride, tin tetrachloride, zirconium tetrachloride, titanium 
bromide trichloride, titanium dibromide dicliloride, vanadium bromide tricliloride, tin 
chloride trifluoride. benzyltitanium trichloride, dibenzyltitanium dichloride, 
benzylzirconium trichloride, dibenzylzirconium dibromide, methyJtitanium trichloride, 
dimethyltitanium difluoride, dimethyltin dichloride, phenylvanadium trichloride, 
methoxytitauium trichloride, n-butoxytit^mium trichloride, di(isopropoxy)titanium 
dichloride, phenoxytitanium tiibromide, phenylmethoxyzirconiimi trifluoride, methyl 
methoxytitanium di chloride, methyl methoxytin dichloride, benzyl isopropoxyvanadium 
dichloridej acetoxytitaniiim trichloride, benzoylzirconium tribromide, benzoyloxytitanium 
trifluorides isopropoyloxytin ti*ichloride, methyl acetoxytitanium dichloride, benzyl 
benzoyloxyvanadium chloride, vanadium oxytrxchloride, aluminum trichloride, boron 
trifluoride, gallium trichloride, indium trifluoride, eibylaluminutn dichloride. 
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methylaluniiiium dichloride, benzylaluminum dichloride, isobutylgallium dichloride, 
diethylaluniinum chloride, dimethyl aluminum chloride, ethylaluminum sesquichloride. 
meihylaluminum sesquichloride , trimetiiylaluniinum, triethylalurainuni, 
methoxynlumiaum dichloride, ethoxyaluminum dichloride, 2,6-di-tert- 
butylphenoxyakiminum dicliloride* methoxy methyl aluminum chloride, 2,6-di-tcrt- 
butylphenoxy metliyialuminum chloride, isopropoxygallium dichloride, phenoxy 
melhyJindium fluoride, acetoxyaluminum dichloride, benzoyloxyaluminum dibromide, 
benzoyloxygallium difluoride, metJiyl acetoxyaluminum chloride, isopropoyloxyindiiim 
trichloride, antimony hexachloride, antimony hexafluoride, arsenic pentafluoride, 
antimony chloride pentafluoride, arsenic trifluoride, bismuth trichloride arsenic fluoride 
tetrachloride, tetraphenylantimony chloride, triphenylantimony dichloride, 
tetrachloromethoxyantimony, dimethoxytrichJoroantimony, dichloromethoxyarsine, 
chlorodimethoxyarsine, difluoiomethoxyarsine, aoetatoteti'achloroantimony» (benzoato) 
tetrachloroantimony, and bismuth acetate chloride, 

73. (Original) The copolymer of claim 35, wherein the one or more Lewis acid(s) is 
independently selected from the group consisting of aluminum trichloride, alumimun 
tribromide, etliylaluminuni dichloride, ethylaliUTiiuum sesqiuchloride, diethylaluminum 
chloride^ methylaluminum dicliloride, meihylaluminum sesquichloride, 
dimethyl aluminum chloride, boron trifluoride, and titanium tetrachloride. 

74. (Original) The copolymer of claim 35, wherein the Lewis acid is not a compound 
represented by formula MX3, where M Is a group 13 metal, X is a halogen. 

75. (Original) The copolymer of claim 35. wherein tbe one or more iritiator(s) comprise a 
hydrogen halide, a carboxylic acid, a carboxylic acid halide, a sulfonic acid, an alcohol, a 
phenol, a polymeric halide, a tertiary alkyl halide, a tertiary aralkyl halide, a tertiary alkyl 
ester, a tertiary aralkyl ester, a tertiary allcyl ether, a tertiary aralkyl ether, an alkyl halide, 
an aryl halide, an allcylaryl halide or an arylalkylacid halide. 

76. (Original) The copolymer of claim 35, wherein the one or more tnitiator(s) is 
independently selected from the group consisting of HCl, medianol, (CH3)3CC1, 
C6H5C(CH3)2C1, (2'Chloro-2,4,4-trimethylpentane) and 2-chloro-2-methylpropane. 

77. (Original) The copolymer of claim 35, wherein the one or more initiator(s) is 
independently selected from the group consisting of hydrogen chloride, hydrogen 
bromide, hydrogen iodide, acetic acid, propanoic acid, butanoic acid; cinnamic acid, 
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benzoic acid> 1-chloroacetic acid» dichloroacetic acid, trichloroacetic acid, trifluoroacetic 
acid, p-chlorobenzoic acid, p-fluorobenzoic acid, acetyl chloride, acetyl bromide, 
cinniimyl chloride, benzoyl chloride, benzoyl bromide, trichloroacetylchloride, 
trifluoroacetylchloride, p-fluorobenzoylchloride, methaiiesulfonic acid, 
trifluoromeihanesulfonic acid, trichlorometliflnesulfonic acid, p-toluenesulfonic acid, 
methanesnlfonyl chloride, methancsuifonyl bromide, trichloromethanesulfonyl chloride, 
trilluoromethanesuifonyl chloride, p-toluenesulfonyl chloride, methanol, ethanol, 
propanol, 2-propanQl, 2-inethylpropan-2-ol, cyclohexanol, benzyl alcohol, phenol, 2- 
methylphenol, 2,6-dunethylphenol, p-chlorophenoU p-fluorophenol, 2,3,4,5,6- 
pentafluorophcnoi, and 2-hydroxynaphthaIene. 

78, (Original) The copolymer of claim 35, wherein the one or more initiator(s) is 
independently selected from the group consisting of 2-chloro-2,4,4-trimethylpentane; 2- 
bromo-2,4,4-trimediylpentane; 2-chloro-2-metl>ylpropane; 2«bromo-2-methylpropane; 2- 
chloi:o-2,4,4,6,6-peutan[ietliylheptane; 2-bromo-2,4,4,6j6-pentaniethylheptane; 1 -chloro- 1 - 
methylethylbenzene; l-cWoroadamantaiie; 1-chloroethylbenzene; I, 4-bis(l-cliloro-l- 
methyletliyl) benzene; 5"tert-butyl-;l,3-bis(l-chloro-I-m6tiiylethyl) benzene; 2-acetoxy- 
2,4,4-triitiethylpeiitane; 2'benzoyloxy-2,4,4-trimethylpentane; 2-acetoxy'2- 
methylpropaue; 2-bBnzoyloxy-2-methylpropajie; 2-acetoxy-2,4,4,6»6- 
pentaraethylheptane] 2-benzoyl-2,4,4,6,6-pentamethylheptane; 1 -aceioxy- 1 - 
TTjethylethylbenzene; l-aceotxyadamantane; l-benzoyloxyethylbcn2«ne; 1 ,4-bis(l- 
actftoxy-l-methylethyl) benzene; 5-tert-butyl-l,3'bis(l-acetoxy-l-metliylethyl) benzene; 
2-raethoxy-2,4,4-trLnietliy]pentane; 2-isopropoxy-2, 4,4 -tri methyl penta4ae; 2-rnethoxy-2- 
methylpropane; 2-benzyloxy-2-methylpropane; 2-methoxy-2,4,4,6,6-pentamethylheptane; 
2-isopropoxy-2,4,4,6,6-pentamethy]heptane; I -metlioxy-l -methylethylbenzene; 1- 
methoxyadamantane; 1 -methoxyethylbenzene; 1 ,4-bi s( 1 -methoxy- 1 -methyl ethyl) 
benzene; 5-ten-butyl-l,3-bis(J-methoxy-l-methyIethyl) benzene, and l,3,5-tris(l-chloro- 
1 -methyl ethyl) benzene. 

79. (Original) The copolymer of claim 35, wherein tlie one or more initiator(s) ftirtlwr 
comprise a weakly-coordinating anion. 

SO. (Original) The copolymer of claim 35, wherein the one or more initiator(s) comprise 
greater than 30 ppm water (based upon weight). 
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81. (Original) The copolymer of claim 35. wherein the conucting further comprises 
contacting one or more monomer(s) independently selected from the group consisting of 
olefins, alpha-olefms, disubstituted olefins, jsooleiansj conjugated dienes, non-conjugated 
dienes, styrenics, substituted styremcs» and vinyl ethers* 

82. (Original) The copolymer of claim 35, wherein tlic contacting furtlier comprises 
contacting one or more monomei'(s) independently selected from tlie group consisting of 
styrene, para-alkylstyreiie, para-methylstyrene, alpha-methyl svyrene, divinylbenzene, 
diisopropenylbenzene, isobutylene, 2-methyM-butene, 3-methyl-l-butene, 2-methyl-2- 
pentene, isoprene, butadiene, 2,3-dimethyM»3-butadiene, 6-pinene, myrcene. 6.6- 
dimethyl-fulvene, hexadiene, cyclopentadiene, methyl cyclopentadiene, piperylene, 
methyl vinyl ether, ethyl vinyl ether, and isobutyl vinyl ether. 

S3. . (Previously presented) Tlie copolymer of any one of claims 1, 10, 18, 27, or 35, wherein 
the copolymer is halogenated to form a halogenated copolymer. 

84. (Cancelled) 

85. (Cancelled) 

86. (Cancelled) 

87. (Previously presented) The copolymer of any one of claims 1, 10, 18, 27, or 35, wherein 
the copolymer has a Mw of from greater than 50,000, 

88. (Previously presented) The copolymer of any one of claims 1, 10, 18, 27, or 35, wherein 
the copolymer has a Mw of Jiom greater than 1 00,000, 

89. (Previously presented) Tlie copolymer of any one of claims 1, 10, 18, 27, or 35, wherein 
the copolymer has a Mw of from greater than 500,000. 

90. (Previously presented) Tlie copolymer of any one of claims 1, 10, IS, 27, or 35, wherein 
the copolymer has a Mw of &om greater than 1 ,000,000. 

91. (Previously presented) The copolymer of any one of claims 1, 10, 18, 27, or 35, wherein 
the copolymer has a MWD of fi-om greater than 2. 

92. (Previously presented) The copolymer of any one of claims 1, 10, 18, 27, or 35, wherein 
the copolymer has a MWD of fiom 2 to 6. 
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93. (Previously presented) The copolymer of any one of clfiims 1, 10, 18, 27, or 35, whereb 
tlie copolymer has a Mooney viscosity of at least 20 ± 5 (ML 1 + 8 at t25°C, ASTM D 
1646). 

94. (Previously presented) The copolymer of any one of claims 1, 10, IS, 27, or -35, wherein 
the copolymer has a Mooney viscosity of from 20 ± 5 to 60 i 5 (ML M- 8 at 125°C, 
ASTMD 1646). 

95. (Previously presented) A blend comprising the copolymer of any one of claims 1, 10, IS, 
27, or 35 and a secondary iiibber independently selected &om the group consisting of at 
least one of natural rubber, polyisoprene rubber, poly(styrene-c'c?-butadieue) rubber 
(SBR), polybuladiene rubber (BR), poly(isoprene-co-butadiene) rubber (IBR), slyrene- 
isoprene-butadiene rubber (SIBR), ethylene-propylene nibber (EPR), ethylene-propylene- 
diene Vubber (EPDM), polysiilfide, isobutylene/cyclopentadiene copolymer rubber, 
isobutylene/methyl cyclopentadiene copolymer rubber, nitrile rubber, propylene oxide 
polymers, star-branched butyl rubber and halogenated star-branched butyl rubber, 
brominated butyl rubber, chlorinated butyl rubber, star-branched polyisobutylene rubber, 
star-branched brominated butyl (polyisobutylene/isoprene copolymer) rubber; 
poly(isobutylene-co-p-methylstyTCiie) and halogenated poly(isobutylene-co-/>- 
methylstyrene), halogenated poly(isobutylene-co-isoprene-co-p-niethylstyrene), 
poly(isobutylene-co-isoprene-co-styrene), halogenated poly(isobulylcnc-co-isoprene-co- 
styrene), poly(isobutylene-CG-isoprene-co-a-mcthylslyrene) halogenated 
pol.y(isQbutylene-co-isoprene-co-a-mcthylstyrene), and mixtures thereof. 
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